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• Intermediate-mass stars after C 
burning = degenerate O-Ne 
core

• Electron-capture rates:

2nd forbitten transition can play 
a role for the most relevant 
densities

Electron-capture rate on 20Ne
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Measurement idea

• Measure 2nd forbitten decay of 20F to 20Ne 
ground-state

• Previously only upper limit known
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Why is it difficult?



The decay experiment

• Radioactive 20F+ beam at IGISOL-4 / JYFL Accelerator Laboratory
• (d,p) on BaF2, 12B (from B) for calibration

• 30 kV transport, stopped in thin C foil

• Intensity around 11 kHz

• Magnetic transporter
• Selects momentum range

• Plastic-scintillator
• 3 parts: veto, front, main:
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Recorded beta spectra

• At 67.7% max current   - background (Pyhäsalmi mine)

Veto cut = no signal in Veto       Front cut = deposited energy 0.65-1.60 MeV in Front
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Fit to beta spectra RoI

Above RoI

Out of RoI

Background

Maximum likelihood fit - - c2/N = 133.6/112
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Ground state transition 20F to 20Ne

• Calibrations cross-checked with 12B, 207Bi … validated with GEANT4

• Branching ratio:  (0.41 +- 0.08 +- 0.07) 10-5

• log(ft) = 10.89(11), strong second-forbidden non-unique transition

• Several shell-model calculations (IM-SRG, CCEI, USDB) agree within a 
factor of 2
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• Intermediate-mass stars after C 
burning = degenerate O-Ne 
core

• Electron-capture rates:

gs transition plays an essential 
role

Deduced electron-capture rate on 20Ne
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Brief results of stellar modelling

• New gs rate:  electron capture on 
20Ne proceeds at lower densities

Simulations:

thermonuclear explosion

rather than

gravitational collapse
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Extras



Gamma spectra

LaBr3(Ce) detector
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Modelling extras
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Shape of beta spectrum

• Depends on detailed matrix elements…
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